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Objective 

• Value of ultrasound in evaluating scar ectopic 
pregnancies and the lower uterine segment (LUS) 

• Acquire skills to identify 

- Scar niche in non-gravid uterus 

- Scar ectopic pregnancies in the first trimester 

- LUS (Normal and defects in the second & third 
trimester) 

• Review current literature on LUS complications in 
pregnancy 

• Present case studies evaluated at our Institution 


Value of ultrasound 

S Quick & safe 

S Utilize different modalities (Abdominal vs 
Transvaginal) 

^3D & 4D capabilities 
S Relative low cost 
^Wide spread availability 
S Patient's acceptance 
S Other modalities utilized 
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Quick & safe 
AIUM 

• Diagnostic ultrasound has been in use since the 
late 1950s 

- Known benefits and recognized efficacy for medical 
diagnosis, including use during human pregnancy 

- No independently confirmed adverse effects caused 
by exposure from present diagnostic ultrasound 
instruments have been reported in human 

• AIUM states ultrasound should be used by 
qualified health professionals to provide medical 
benefit to the patient 

- Ultrasound exposures during examinations should be 
as low as reasonably achievable (ALARA) 

http://www.aium.org/officialStatements/34 


AIUM 

Fetal Safety, ALARA 

• Potential benefits and risks of each examination 
should be considered 

• In keeping with the ALARA principle, M-mode 
imaging should be used instead of spectral 
Doppler imaging to document embryonic/fetal 
heart rate 

• The ALARA principle should be observed when 
adjusting controls that affect the acoustic output 
and by considering transducer dwell times 
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Availability 

• Ultrasound may be offered 

- Out patient facilities / Primary Obstetrician's 
office 

- Maternal Fetal Medicine Department 

- Radiology Department 

- In patient facilities / Emergency Room & Triage 
Department 


Patient acceptance 

• The majority of women who had experienced 
a transvaginal ultrasound examination found 
it somewhat uncomfortable 

• Almost all women expressed a willingness to 
undergo transvaginal ultrasound if it were 
recommended 


http://onlinelibrary.wiley.eom/doi/10.1046/j.1469-0705.2000.00010.x/full 
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Other modalities 

• MRI 

-Confirm ultrasound diagnosis 

- Case dependent 

- Study was done to determine features of a scar 
niche in association with scar ectopic pregnancies 


http://www.clinicalradiologyonline.net/article/S0009-9260(13)00409-l/abstract?cc=y= 


Scar Niche 

• Relatively common after cesarean section 

• It is a diverticulum in the uterine wall 

• May be appreciated in 2D grayscale ultrasound 
and is triangular in appearance "tent-like" 

• Saline Infused Sonohysterogram (SIS) was proven 
more helpful in 

- Determining severity of the scar niche (depth) 

- How much appreciable myometrium is intact 

- Could help indicate risk of uterine scar dehiscence in 
upcoming pregnancies 

• Management of intervention 

- Candidate for laparoscopic repair 

http://www.ncbi.nlm.nih.gov/pubnned/21031351 
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Question 

Is the image below demonstrating normal 
uterine myometrium contour? 


-Yes 




S/P Saline Infused Sonohysterogram 
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• Providers are aware of LUS defect before 
pregnancy may help determine pregnancy 
management and possible prognosis 

• In pregnancy will prompt frequent ultrasound 
surveillance 

• Timing of a controlled delivery with the right 
medical professionals in the OR 

http://www.ncbi.nlm.nih.gov/pubnned/21031351 



* % 


• This image was taken to confirm IUD placement on an 
asymptomatic patient with an obstetrical history of 
one prior full term cesarean delivery 

• The severity of this niche was identified on 2D 
ultrasound utilizing transvaginal ultrasound 

• This particular patient is at an increase risk for uterine 
scar dehiscence in next pregnancy and candidate for 
further evaluation; SIS, laparoscopic repair 
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Scar ectopic pregnancies 
in the first trimester 

• Less common & rare form of ectopic 
pregnancies 

• Patients who are at high risk 

- Prior cesarean delivery 

• Statistic data for USA in 2013 

- Number of vaginal deliveries: 2,642,892 

- Number of Cesarean deliveries: 1,284,339 

- Percent of all deliveries by Cesarean: 32.7% 

http://www.cdc.gov/nchs/fastats/delivery.htm 


Scar ectopic pregnancies 
in the first trimester 

• Leading cause of pregnancy related deaths in 
the first trimester if not diagnosed correctly 

• Early diagnosis by ultrasound has greatly 
reduced the associated maternal morbidity 
and mortality 

- Earlier intervention can preserve future fertility 

• When diagnosed properly, previous surgical 
management now shifted towards selective 
outpatient management 
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Question 

• How many of us are comfortable in diagnosing 
a scar ectopic pregnancy? 

-Yes 

-No 

- Not sure 


Evaluation 

Scar ectopic pregnancy 

• Transvaginal and transabdominal ultrasound 
should both be utilized in confirming a 
diagnoses of a scar ectopic pregnancy 

• Doppler imaging can help confirm the type of 
vascularity around the gestational sac 
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Sonographic features of 
scar ectopic pregnancy 

• Empty fundal contour demonstrating a 
enlarged trilaminar endometrial stripe 

• Cervical canal will appear short 

- the gestational sac is implanted in the inferior 
portion of the corpus 

• No myometrium visualized between the 
gestational sac and the maternal bladder 

• Gestational sac will be highly vascular 
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Other modality 

• MRI may be offered to confirm ultrasound 
diagnosis and precise location 


MRI study 

• MRI study consisted of patients diagnosed with 
scar ectopic pregnancies in ultrasound and niche 
association 

- Type I: A thin-walled diverticulum is present at the 
caesarean section scar (CSS) defect and the 
gestational sac (GS) is embedded in the diverticulum 

- Type II: A thin-walled diverticulum is present at the 
CSS defect and the GS is partially embedded in the 
diverticulum 

- Type III: A niche is present in the CSS defect and the 
GS is mainly embedded in the isthmus 

http://www.clinicalradiologyonline.net/article/S0009-9260(13)00409-l/abstract?cc=y= 
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MRI study 

• Using MRI, most CSPs present as a 
diverticulum at the CSS defect, and the CSS 
defect becomes weaker with the growth of 
the GS 

• Concluded there were no significant 
difference between the three types 

• Intervention for these patients after MRI study 
was not revealed 

http://www.clinicalradiologyonline.net/article/S0009-9260(13)00409-l/abstract?cc=y= 


Case study from our Institute 

8w4d 

• 34y/o 

• G4P2101, BMI 32 

• Maternal surgical history significant for three full 
term cesarean deliveries 

• Presents for the first time at our facility for a 
second opinion due to a suspicion for ectopic 
pregnancy 

• Asymptomatic 
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DVD CLIP 


Pregnancy management 
and outcome 

• All options were reviewed including conservative 
management, hysterectomy or medical treatment 
with methotrexate 

• Patient would prefer treatment with methotrexate at 
this time to avoid surgical treatment 

• The patient was advised that if she continues with this 
pregnancy she risks complications from hemorrhage 
which could lead to death 

• A cardiac stick was performed, 3 cc of Lidocaine was 
administered 

• The patient was sent to ER for methotrexate treatment 


Copyright © 2015. Society of Diagnostic Medical Sonography, Plano, TX 


15 




SDMS Annual Conference, October 1 - 4, 2015, Dallas, TX 


9/4/15 


DVD CLIP 


LUS 

• The anterior lip of the cervical canal connects to 
the uterine isthmus 

• It is located between the peritoneum of the 
uterovesical pouch superiorly and the internal 
cervical os interiorly 

• As the uterus stretches during pregnancy this 
area becomes the lower portion of the uterine 
cavity 

• Size of uterus during pregnancy development 

- 7 GA -> Size of an egg 

- 10 GA -> Size of an orange which fills the entire pelvis 

- 12 GA -> Uterus starts rising out of the pelvis above 
the symphysis pubis 

http://www.slideshare.net/hanifminl/lower-uterine-segment 
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^Uppar segment 

/ Attraction ring 

# Lowor segment 


Extern^ os 


http://www.slideshare.net/hanifminl/lower-uterine-segment 
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Question 

• Which patients are proper candidates for 
lower uterine segment evaluations in the 2 nd 
and 3 rd trimester? 

- Hx of prior c/s 
— Desires TOLAC 
— Both 

- Not sure 


Evaluation of LUS 

• Patient who have prior cesarean deliveries are at risk for 
uterine rupture 

• Important to evaluate the uterine myometrium abdominally 
and transvaginally 

• There are two different types of incisions that can be made on 
the skin however most cases the uterus gets a vertical incision 


http://www.slideshare.net/hanifminl/lower-uterine-segment 
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LUS defects in the 
second & third trimester 

• Evaluation of the LUS is case dependent if 
suspicion for a defect 

- 1 st trimester; niche 

- Early 2 nd and late 2 nd trimester 

- Prior to 36 gestational weeks 

- 36 gestational weeks to term 

• Help predict patient safety when desiring 
TOLAC although ultrasound is not 100% 

• Potentially prevent the risks of uterine rupture 


Current literature = Not clear! 


• Gray zone 

- Controversy 

• No guidelines 

• Not regulated at Institutes 

• Case dependent 

- Pitfalls 

• Image quality 

• Measurement cutoff unclear 

• Accurate diagnosis of LUS defect 



http://www.clinicalradiologyonline.net/action/doSearch?searchType=quick&searchText=evaluation+of+LUS+with 

+ultrasound&occurrences=all&journalCode=ycrad&searchScope=fullSite 
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LUS 

evaluation controversy 

• Rozenberg et al 

• Fukuda et al and Suzuki et al 

• Gotoh et al 

• Michaels et al 


http://www.ultrasoundchikitsa.com/teachingmodule.htm 


Rozenberg et al 

• Transabdominal approach 

• Measurements included bladder mucosa and 

peritoneal layer 

• Thought process 

- Presence of a defected scar was directly related to 
the degree of uterine thinning 

- Risk of uterine rupture increased significantly 
when LUS thickness was < 3.5mm 

- VBAC may be attempted if LUS thickness is > 3.5 
mm between 36-38 gestational weeks 

http://www.ultrasoundchikitsa.com/teachingmodule.htm 
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Fukuda et al and Suzuki et al 

• Transabdominal approach 

• Measurement included bladder mucosa 
Thought process: 

- LUS thickness < 2mm indicated uterine wall 
thinning 


http://www.ultrasoundchikitsa.com/teachingmodule.htm 


Gotoh et al 

• Transvaginal approach 

• Measurements included bladder mucosa 

• Thought process: 

— < 2.0 mm had incomplete uterine rupture at time 
of cesarean section 


http://www.ultrasoundchikitsa.com/teachingmodule.htm 
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Michaels et al 

• Transvaginal and transabdominal approach 

• Did not rely on measurements but described 
the sonographic appearance of the LUS 

- Symmetry of myometrium thickness 

- Abnormal bulging with fetal movements 

- Ballooning of amniotic fluid due to the pressure 


http://www.ultrasoundchikitsa.com/teachingnnodule.htnn 


Question 

• After learning this controversy, which 
modality do you think should be utilized to 
evaluate the LUS? 

-Transabdominal 
— Transvaginal 
— Both 
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Evaluation of LUS 

• Ability to diagnose abnormal sonographic 
appearance of a LUS defect you need to know 
how to diagnose normal utilizing both 
transvaginal and transabdominal approach 


www.medilexicon.com/medicaldictionary.php?t=80603 


Transvaginal 
Normal appearing LUS 
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Appearance 



LUS Pitfalls 

• Degree of maternal bladder fullness affects the 
LUS measurement 

• Thickness of the LUS decreases as the uterus 
expands while the pregnancy is progressing 

• Cesarean scars are not always identified 
sonographically 

• Techniques used to obtain measurements have 
not been consistent 

• LUS thickness cutoff value has not been clearly 
determined in management of suspected uterine 
rupture nor to determine a safe TOLAC 

http://www.ultrasoundchikitsa.conn/teachingmodule.htnn 
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Case series from our Institute 

Cases from our institution diagnosed from 


Case 1 

32w5d 

• 33 year old G3P200 at 32w5d weeks, BMI 25 

• Maternal surgical history significant for two 
prior cesarean deliveries 

• Presents for the first time at our facility for a 
second opinion due to a suspicion for LUS 
defect 

• Asymptomatic 
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Consultation and 
Pregnancy Management 

• Due to the above ultrasound findings the 
patient opted for conservative management 
including frequent ultrasound surveillance of 
the LUS once a week 

• Patient was advised to restrict her activity and 
pelvic rest 


35w5d 
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DVD 

Applying TFP and 
looking at LUS appearance 


Delivery 

• Repeat cesarean delivery at 37wld 

• Significant LUS window noted 
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Case 2 

20w5d 

• 35 year old G4P300 at 20 5/7 weeks, BMI 27 

• Maternal surgical history significant for three 
full term cesarean deliveries 

• LUS defect was noted at 20w5d 

• Asymptomatic 
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Pregnancy management 

• Due to the above ultrasound findings the patient 
opted for conservative management including 
frequent ultrasound surveillance of the LUS 

• Due to severity of LUS thinning within 4 weeks, 
weekly evaluation of the LUS was recommend 
along with fetal monitoring starting at 28 weeks 

• 31 weeks it was recommend 3x week fetal 
monitoring for maternal/fetal well being and 
changes in the LUS 
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DVD clip 3/4d 


Delivery 

• Patient had a scheduled repeat cesarean 
delivery which was moved to an earlier date 
due to LUS thinning at 36 weeks 

• At time of cesarean delivery, the lower uterine 
segment appeared ballooning outward with a 
thin myometrium covering the fetal head 
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DVD 


Case 3 

20w2d 

• 37 year old G2P100 at 20 2/7 weeks, BMI 22 

• Previous obstetrical history significant for one 
full term cesarean delivery due to placenta 
previa 

• LUS defect noted at 20 2/7 week anatomical 
survey 

• Asymptomatic 
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Consultation and 
Pregnancy Management 

• Increased risk of uterine rupture was reviewed 
along with strict pelvic rest and preterm labor 
precautions were discussed 

• Patient is committed to the pregnancy and 
wishes to continue with expectant 
conservative management 

• Recommend frequent evaluations of the LUS 
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29wld 
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Conclusion 

• Identify pregnancy location precisely in the 
first trimester 

• Diagnose LUS defects in 2 nd and 3 rd trimester 
to optimize patient care by organizing 
ultrasound surveillance and a controlled 
delivery plan 


Goal 

Incorporate LUS evaluation in patients that had 
a prior cesarean delivery 
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• Anthony Vintzileos MD 
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